Burma (Myanmar) is a country in Southeast Asia. In Southeast Asia, traditional fish products represent a significantly large part of the total utilization of fish and are a major source of animal protein. As a result, the food safety of these products are vitally important, especially considering that most of them go to marginalized sectors of the population (Soon-Eong et al., 2002) . In those regions, salted and fermented fish or shrimp pastes are important flavor enhancers and dietary supplements. Closely related products are called ngapi in Burma, kapi in Thailand, padec in Laos, ki in Cambodia, terasi in Indonesia (Soon-Eong et al., 2002; Surono and Hosono, 1994) , blacan in Malaysia, and bagoong in the Philippines (Montano et al., 2001; Steinkraus, 1996) . Although the names are different, the process to make ngapi is quite similar with that to make terasi, an indigenous Indonesian fermented food made from fish and/or shrimp paste obtained by natural fermentation in the presence of a high salt concentration. However, the processing method varies depending on the processor and so does the quality of the finished product (Surono and Hosono, 1994) .
It has been traditionally known in Burma that the fermented marine products are not only nutritionally and dietarily valuable, but they may take some functional roles in health. Montano et al. (2001) reported that all the fish and shrimp condiments analyzed contained measurable quantities of polyunsaturated fatty acids, including docosahexaenoic acid (DHA). The metabolites produced by microorganisms may serve as antioxidants (Hayashi et al., 1995) , synergists (Ishikawa et al., 1985) , scavengers (Kato et al., 1993) , lipoxygenase inhibitors (Nihei et al., 1993) and/or metal chelating agents (Kunze et al., 1992) . Derivatives from food constituents produced by the action of microbial enzymes have antioxidant and/or synergistic activity (Murakami et al., 1984) . Furthermore, microorganisms can decompose lipid peroxides and use them as nutrients (Rashid et al., 1992) .
Studies on the antibacterial compounds produced by the bacterial flora in ngapi may contribute to: (1) reduce microbial contamination during the fermentation and prolong the shelf life of ngapi and, (2) zone around the disc was measured after 24h. Each experiment was repeated three times. The two bacterial strains NP1-1 and NP3-2 were identified on the basis of the 16S rDNA gene sequences. DNA extraction, amplification and sequencing were carried out as described in our previous study (Aung et al., 2004) .
The three ngapi samples (1) that of superior quality without additives, (2) that of inferior quality with fillers and dyes and (3) that which was at least six months old, were denoted as NP1, NP2 and NP3 respectively. In ngapi processing, fermentation in the wooden tubs is carried out for generally up to 4-5 months (Thein et al., 1987) to get finished products. During the fermentation period, the hydrolyzed liquid which comes out from the small holes at the bottom of the vessels is used as shrimp sauce. The no. 3 sample was thought to have had a longer storage time at the place of production and its value is less than that of superior quality ngapi. From the three ngapi samples, we picked and spread onto agar plates a total of 33 bacteria of different sizes and degrees of compactness, which are shown in Table 1 .
It is regarded that the long shelf life of shrimp paste is mainly due to its high salt content, 5-25% (w/w) (Adnan and Owens, 1984; Thein et al., 1987) , but there might also be osmotolerant and/or halophillic microorganisms associated with these foods (Chaiyanan et al., 1999) . We used three NB media containing 0.1, 0.5 and 1.0M NaCI in bacterial isolation because of the wide range of salt content in the samples. According to the Surono and Hosono (1994) , in the shrimp paste, the acid-producing Bacillus seems to be the most versatile group which can utilize a wide variety of energy sources, and nonacid producing Bacillus has poor ability in utilizing starch, sugar and protein. 200 ppm. It is suggested that the scavenging activity of the ethyl acetate extracts comes from the bacterial strains growing in the NB medium. Among them, the scavenging activities from NP1-1 and NP3-2 were 61.5 and 61.7% respectively at the concentration of 200 ppm. These two stains were therefore selected to be tested again by the thiocyanate method for the inhibition of peroxidation. Rashid et al. (1992) reported that microorganisms might survive in an environment that contained peroxide oil. In order to examine the validity of these find- ment with the finding of the predominant presence of Bacillus in Indonesian terasi as stated by Surono and Hosono (1994) . The nucleotide sequence data reported in this paper will appear in the DDBJ/ EMBL/ GenBank nucleotide sequence databases with the accession numbers AB168129 for NP1-1 and AB168130 for NP3-2 strain.
According to the previous reports (Abee, 1995; Corvey et al., 2003) , Bacillus subtilis strains produce the peptide antibiotic (lantibiotic) subtilin. Moreover, bacteriocins are generally effective against closely related species (Baba and Schneewind, 1998; Parret and Mot, 2002) . The bacteriocin gene is usually associated with an immunity protein and bacteria can be protected from their own bacteriocin (Hechard and Sahl, 2002) . Thus, the extracts from NP1-1 and NP3-2 strains were thought to be associated with bacteriocin-like antibacterial compounds.
In conclusion, the results obtained in this study clearly demonstrate that the ethyl acetate extract of NP1-1 and NP3-2 strains exhibited a significant antioxidant activity and a broad-spectrum of antibacterial activities. Further evaluation of the safety of ethyl acetate extracts should be conducted, however. Further study is also needed on the NP3-2 strain (e.g., studies with the full length of the 16S rDNA sequence, DNA-DNA hybridization) in order to resolve this deep phylogenetic relationship among the Bacillus species.
